Introduction
============

Tinea versicolor, also known as pityriasis versicolor, is a common cutaneous fungal infection characterized by superficial scaling and a mild disturbance of skin pigmentation. It classically presents as round to oval macules that can be hypopigmented, hyperpigmented, or erythematous (hence the name versicolor) and typically affects the chest, upper back, and shoulders. However, involvement of more unusual regions of the body such as the face and scalp, arms and legs, intertriginous sites, genitalia, areolae, and palms and soles \[[@b1-dp0403a21]--[@b6-dp0403a21]\] has been reported. This report details two cases observed at our institution in which the infection occurred in uncommon distributions.

Cases
=====

Case 1
------

A 32-year-old Asian woman presented with an asymptomatic, tan colored, scaly plaque over the left popliteal fossa ([Figure 1](#f1-dp0403a21){ref-type="fig"}). She had no systemic complaints and her past medical history was unremarkable. At the time of the visit, she had been taking oral doxycycline for 1 month to treat folliculitis of the legs. Potassium hydroxide (KOH) preparation of the scaly plaque demonstrated spores and short hyphae ([Figure 2](#f2-dp0403a21){ref-type="fig"}). The patient was treated with ketoconazole 2% cream once to twice daily for three weeks.

Case 2
------

A 16-year-old healthy Caucasian boy presented with a 1-year history of a mildly pruritic truncal rash that, over the past 3 months, had spread over the arms, legs, and groin. The lesions consisted of 1--2 cm salmon colored, round to oval, scaly papules coalescing into plaques ([Figure 3](#f3-dp0403a21){ref-type="fig"}). In the past, he was treated with an unknown prescription cream and selenium sulfide shampoo, which did not resolve the infection. KOH preparation of a lesion demonstrated yeast forms and short, septate, hyphal forms. He was subsequently treated with oral ketoconazole 400 mg once daily for 3 days, followed by ketoconazole 2% shampoo once a week for prophylaxis.

Discussion
==========

The incidence of tinea versicolor varies by season and geographic location and is likely underreported, but it is one of the most common superficial mycoses worldwide. Prevalence ranges from as low as 1% in dry and temperate climates to 50% in the tropics \[[@b4-dp0403a21]\]. The implicated pathogens are dimorphic saprophytes of the genus *Malassezia* (formerly *Pityrosporum*) currently comprising twelve known species, of which *M. globosa*, *M. sympodialis*, and *M. furfur* are the most commonly cultured \[[@b7-dp0403a21]\]. The yeast forms, which exist commensally in the stratum corneum as part of human skin flora \[[@b4-dp0403a21]\], are obligatorily lipophilic and therefore prefer regions of the body with the highest concentrations of sebaceous fatty acids such as the face, scalp, chest, and back \[[@b8-dp0403a21]\]. Development of the clinical disease requires conversion of the yeast into the pathogenic mycelial form, an event that is likely provoked by many factors including malnutrition, hyperhidrosis, oral contraceptive use, and an altered immune response (such as corticosteroid use, AIDS, and solid organ transplant).^4^ Other risk factors for acquiring TV are: (1) age---the infection is most common in teens and young adults when sex hormones increase sebaceous secretions \[[@b9-dp0403a21]\], (2) heat and humidity---it is more prevalent in tropical than temperate and dry regions, in the summer rather than winter, and in areas of the body covered by clothing \[[@b8-dp0403a21]\], (3) use of topical oils which provide additional lipid substrate for yeast development \[[@b7-dp0403a21]\], and (4) pregnancy. The disease is not contagious and factors such as gender, race, socioeconomic status, and skin hygiene are not implicated \[[@b4-dp0403a21],[@b7-dp0403a21]\].

The largest single institution studies analyzing the anatomical distributions of TV show that the vast majority of infections involve the same locations. Of 25 patients from the United Kingdom, Roberts et al. \[[@b10-dp0403a21]\] found the chest, upper back, shoulders, upper arms, and abdomen to be the most commonly affected. In this study, the two most frequently involved nonclassical locations were the scalp and groin, affecting 25% and 19% of patients respectively \[[@b11-dp0403a21]\]. In a similar analysis of 47 patients studied by Bumgarner et al. \[[@b11-dp0403a21]\], only two did not exhibit the classic distribution of trunk or upper arm involvement. It is unclear which factors predispose to the development of tinea versicolor in nonclassical distributions. Case series and reports have further described these associations.

Tinea versicolor of the flexures, as seen in one of our patients, is not entirely uncommon. Aljabre et al. reported an 11.8% (13 of 110 patients) incidence of flexural involvement at their institution but no statistically significant correlation with age, sex, immune status, infection duration, or infection relapse rate. They also noted that of flexures, the axillary vault and inguinal crease were the least frequently involved and were often spared even in cases of widespread infection \[[@b5-dp0403a21],[@b12-dp0403a21]\] However, another report describes two cases solely affecting the axillae and inguinal regions respectively \[[@b2-dp0403a21]\].

Several case reports have described a total of ten instances of tinea versicolor involving the penis including nine involving the penile shaft and one involving the glans \[[@b13-dp0403a21]--[@b17-dp0403a21]\]. Two of these occurred in renal transplant recipients receiving systemic immunosuppression \[[@b13-dp0403a21],[@b14-dp0403a21]\], but the rest have involved healthy males lacking any of the above-mentioned risk factors other than age and geographic location. All of the reported cases were accompanied by extensive involvement of the chest, back, or other regions with no instances involving the penis alone.

Other case reports have described TV affecting the head and neck \[[@b15-dp0403a21],[@b18-dp0403a21]--[@b21-dp0403a21]\]. Several cases of TV of the face have been found more commonly in children than adults, with children exhibiting more extensive facial involvement and less involvement of other body regions \[[@b1-dp0403a21],[@b5-dp0403a21]\]. Also, it has been found to occur more frequently in the tropics \[[@b10-dp0403a21]\], although Boralevi et al. \[[@b19-dp0403a21]\] report a more severe presentation occurring in two Caucasian patients in a temperate climate. Most of the reported cases have been in otherwise healthy patients without systemic illness and immune compromise---only one patient studied by Hughes et al \[[@b20-dp0403a21]\] was immunocompromised from chemotherapeutic treatment of acute lymphoblastic leukemia.

Although uncommon, eruptions confined to the areola and periareolar areas have also been noted. Two patients had bilateral involvement of the areolae---one case occurred in a pubescent male with mild gynecomastia and one in an adult female, suggesting that localized seborrhea (perhaps hormone mediated) or increased heat and humidity from occlusion against clothing may play a role \[[@b22-dp0403a21],[@b23-dp0403a21]\]. Another unilateral case was reported in a healthy male and was isolated to the left areola with no other skin involvement \[[@b24-dp0403a21]\].

Conclusion
==========

While the factors that predispose to development of TV are generally known, it remains unclear if there are specific etiological factors responsible for unusual variations in location. While these distributions occur more often in conjunction with the typical areas than alone, this is not necessarily so, as demonstrated in our first case. The clinician must be aware of this variability and consider performing a KOH preparation if the lesions have characteristic morphology despite an unusual location. As both topical and oral medications are highly effective in treating this mycosis, neglecting the full scope and distributions of tinea versicolor may result in suboptimal management; the patient may be prescribed topicals when oral medications may have been more appropriate, or may be unaware of all areas requiring topical application, resulting in incomplete resolution of the infection.
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